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ABSTRACT

Srivastava AK & Agnihotri D 2009. New coniferousfoliage shoot from the L ower Gondwana beds
of India. The Palaeobotanist 58(1-3): 51-56.

The morphological and cuticular features of new sterile, branched coniferous foliage shoot,
Walkomiella sahnii sp. nov. collected from the carbonaceous shale samples of Karharbari Formation,
Rajhara Colliery of Daltonganj Coalfield, Jharkhand State are described. New speciesis characterized by
homomorphic leaves showing rhomboidal shape, acuminate apex, broad base, uninerved; cuticle is
differentiated into thick abaxial and thin adaxial surfaces and stomataareirregularly distributed only on
adaxial surface. Fertile structures are not known. Specimen represents the first report of Walkomiella as
coalified compression in Lower Gondwana sediments of India. Earlier records of W. indica Surange &
Singh 1951 and Walkomiella sp. are based on dispersed cuticles of |eaf and seed bearing shoot recovered
through maceration of samples.

K ey-wor ds—Walkomiella sahnii sp. nov., Conifer, Morphology, Cuticle, Lower Gondwana, L ower
Permian.
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INTRODUCTION

Conifer remainsin Lower Gondwanaformationsof
India are mainly known from the records of
Buriadia (Lakhanpa et al., 1976; Chandra& Tewari,
1991). Thegenusiswell known by itsmorphological,
cuticular features of sterileand fertileshoot anditis
characterized by foliage shoot having heteromorphic
leaves, i.e. ampleundivided, bifid, multifid, cunestein
shape and fertile axis shows platyspermic seeds on
slender stalks (Pant & Nautiyal, 1967). While
reinvestigating thespecimensof Buriadiaheterophyila,
B. florinii and Birsinghiaflorinii, Singh et al. 2003
observed that the seedsin all such formsarenot in
organic connection to shoot, however, our own
examination of type specimen of Feismantel, 1879, no.
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Fig. 1—Foliage shoot of Walkomiella sahnii sp. nov.
showing spirally arranged ovate-shaped |leaves
covering the shoot. Scale bar represents 1 cm. BSIP
Museum Specimen no. 39677.

" gl -,

5043 preserved at the Museum of Geological Survey
of India, Kolkata(designated as L ectotype of Buriadia
heterophylla by Pant & Nautiyal, 1967) confirmsthe
presenceof laterally attached solitary stalked ovules/
seeds with the shoot of Buriadia heterophylla
(Feistmantel) Seward & Sahni 1920. The other
coniferousforms recognized asWalkomiellaindica
Surange & Singh 1951, Paranocladus? indica
Surange & Lele1956, Walkomidlasp. by Laha(1962),
Searsolia oppositifolia Pant & Bhatnagar 1975,
Birsinghia florinii Pant et al. 1995, Paliandrolepis
singularis Pant et al. 1995 and Paranocladus sahnii
Singhetal. 2000, show restricted occurrencesin West
Bokaro, South Rewaand Ranigan] coalfields.
Duringtheinvestigation of plant foss| assemblages
of Daltonganj Coalfield, well preserved specimen of
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Fig. 2— Counter part of the specimen shownin Fig. 1 showing
acuminate apex of leaves. Scale bar represents 1 cm.
BSIPMuseum Specimen no. 39678.



SRIVASTAVA & AGNIHOTRI—NEW CONIFEROUS FOLIAGE SHOOT FROM THE LOWER GONDWANA BEDS OF INDIA 53

coniferousfoliage shoot with part and counter partis
discovered fromtheshdebandlyinginbetween Rghara
bottom seam and Pandwatop seam of RgjharaColliery
belonging to Karharbari Formation (for detail see
Maithy, 1969a). The specimen iscomparablewith the
genusWalkomiella Florin 1940 and duetoitsdistinct
morphological and cuticular character itisattributedto
anew species, Walkomiella sahnii sp. nov.

The plant fossils from Rajhara Colliery are
describedfor thefirst time by Feistmantel (1879) and
assembl age bel ong to the species of Gangamopteris,
Glossopteris, Noeggerathiopsis, Vertebraria,
Cordaicarpus, Samaropsisand |eaflessaxes having
ridges and furrowswith and without nodes and inter
nodes. Later Maithy (1969a) carried out
palaeobotanical investigations of the area and has
examinedthemega- and microfossisindetal. Thestudy
reveal sthe presence of Phyllotheca sahnii, P. crassa,
Neomariopteris polymorpha, Gangamopteris
cyclopteroides, G. mucronata, G. obliqua,
Glossopterisindica, G communis, Noeggerathiopsis
hislopii, Buriadia fragilis, Cordaicarpus zeilleri,
Platycardia jugus, Rotundocarpus striatus,
Samaropsisgoraiensisand 29 generaand 58 species
of miospores. Hehasobserved flordl smilarity withthe
plant fossil assemblages of Karharbari Formation of
Giridih Codfield (Maithy, 1969b) assuggested earlier
by Feistmantel (1879).

Thespecimenispreserved ascodified compression
with part and counter part. Well preserved cuticular
pieceswere obtained by macerating the carbonized pull
of leaf under usual Schultz solution andto cleanthe
pieces 40% to 50% KOH solution was used. The
morphological features were examined under low
power binocular and cuticular detail swere studied and
photographed under high power BX 50 Olympus
microscope. Thetypeand figured specimensand dides
arepreserved intheMuseum of Birbal Sahni Institute
of Palaeobotany, L ucknow.

SYSTEMATICS
CONIFERALES
Genus—WALKOMIELLA FHorin1940
Type species—Walkomiella australis Florin 1940
Walkomiella sahnii sp. nov.

(Figs1-6)

Diagnosis—Foliage shoot sterile, branched,
covered with spirally disposed homomorphic,

overlapping, rhomboidal-ovateleaveswith broad base
and acuminategpex, margin smooth, attached with broad

Fig. 3—Cuticle of abaxia surface showing thick narrow-elon-
gate cells. Scalebar represents 100 um. BSIP Museum
SlideNo. 13724,

Fig. 4—Cuticle of adaxial surface showing short rectangular
cells with irregularly arranged 4 stomata. Scale bar
represents 50 pm. BSIPMuseum Slide No. 13725.
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base, dightly decurrent, margina leavesdightly bend
upwards, each leaf bearsasinglemedianvein, cellsof
abaxial surfacethick walled, narrow-elongate, non-
stomatiferous, adaxial surface shows thin walled
polygonal, rectangular cells, stomata irregularly
distributed, 6-7 subsidiary cells, guard cell sunken.
Associated fertile structures absent.

Hol otype—B SIP Museum Specimen Nos 39677,
39678 and Slide Nos 13724 to 13727.

Horizon & Age—Karharbari Formation, Lower
Gondwana, Lower Permian.

Locality—RaharaColliery, Datonganj Codfield,
Jharkhand State.

Repository—Museum of Birba Sahni Institute of
Pal aeobotany, Lucknow, India.

Description—The sterilefoliage shoot measures
4.2 cminlength, 0.5 cminwidth; single branch arises
from upper part at an angle of 50 to 55, thebranchis
1.5cmlong and 0.4 cm wide, main axisand branch
areorganizationaly smilar bearing sametypeof leaves.
Leaves are 3to 6 mm in length and 0.4 to 0.6 mm
wide, rhomboidal, ovatein shape, leathery textured,
base broad, apex acuminate, margin smooth and there
isno marginal hair or projection. Leavesare attached
withtheaxisby their broad base, the apex of centrally
preserved leavesisnormally broken, marginal leaves

Fig. 5—Enlargement of cuticular portion shown in Fig. 4 to
demonstrate the cell character of lower cuticle. Scale
bar represents 20pum. BSIP Museum Slide No. 13725.

givean gppearanceof different shape (linear-lanceol ate)
duetotherr lateral preservation. Eachleaf bearsasingle
median vein emerging from the base. Sometimes| eaf
surface showsfaint striations.

Wl preserved cuticular piecesdifferentiated into
non-stomatiferous abaxial and stomatiferousadaxial
surfaceshave been obtained fromtheleaves. Thecdlls
of both the surfaces are smooth, without papillae and
hair-likestructures. Theabaxia surface showsnarrow
elongatethick cels, arrangedinlongitudina series, sze
of cellsrangesfrom 90to 160 uminlength and 25-40
pminwidth. Theadaxia surfaceisstomatiferous, with
smdll cdlls, polygona and rectangular in shape, straight
walled and szeranging from 50to 70 uminlength and
60 to 70 um in width. The stomata are sparse,
monocyclicandirregularly distributed. Thereare6to
7 subsidiary cellsarrangedinaring and their surfaceis
thinly cutinized with thicker cuticles. Theguard cells
are sunken in a shallow pit lined by overarching
subsidiary cells. The stomatal pore is wide and
longitudina indirection.

COMPARISON AND DISCUSSION

Florin 1940 ingtituted the genus\Walkomiellawith
its type species W. australis for the forms earlier
described by Feistmantel 1878 as Brachyphyllum?
australe from Upper Permian, Newcastle Series of

Fig. 6— One stoma showing thinly cutinized subsidiary cells
and sunken guard cell. Scale bar represents 10 pm.
BSIPMuseum SlideNos 13726, 13727.
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Augtralia. Thegenusknown by three species, viz., W.
australis(Feistmantel) Florin 1940, W indica Surange
& Singh 1951 and W. transvaalensisL e Roux 1963
isdistributed in Gondwanadepositsof India, Austraia
and South Africa

Themorphological featuresof present specimen
arevery much comparablewith W australisin having
homomorphic, spirally disposed overlapping, lesthery
textured |eaveswith broad base but W. sahnii sp. nov.
isdistinct in having comparatively narrow leaveswith
distinct acuminate apex. W. indica described by
Surange& Singh 1951 isaso different from W, sahnii
Sp. nov. in showing margin of leaveswith upwardly
curved hair-liketoothletswhich extend up to just below
theacuminatetip. W, transvaalensisL e Roux reported
from Lower Permian strata.of South Africaisdistinct
from present speciesin having branchletswhichendin
atermina swelling reminiscent of ama econe(Anderson
& Anderson, 1985). Moreover al thethree species
areknown by fertile structureswhereasW. sahnii sp.
nov. isbased on sterilefoliage shoot.

Thecuticular featuresof W, sahnii p. nov. differs
from all the speciesof Walkomiella in the absence of
papillae and hair-like projections over the surface of
cuticular cellsand subsidiary cells. The presence of
stomatal band on both the surfaces of cuticlesand
sinuous and toothed cell wallsin W, australisfurther
differentiates it with W, sahnii sp. nov. Similarly
presence of unicelular tooth-like hairsat themargins
of leaf and Snuouscell wal in non sométiferoussurface
of W.indica aredifferent from present species.

The most common conifer genus of Lower
Gondwana, i.e. Buriadia Seward & Sahni 1920 is
bas cdly different fromW, sahnii $p. nov.inhaving uni-,
bi- and multifid heteromorphic leaves. The genus
ParanocladusF orin 1940isdistinguishablein having
cunesate-lanceol ate, bifacial/trifacial |eaves. Newly
instituted genera Ugartecladus and Ferugliocladus
by Archangelsky & Cuneo1987 are mainly based on
fertile characters; however their branching pattern and
shape of leaves, i.e. lanceolate and acute are quite
digtinctive. Searsolia Pant & Bhatnagar 1975isdistinct
in having oppositeleaf arrangement whereasBirsnghia
Pant et al. 1995 is known by heteromorphic leaves

and fertile shoot. PaliandrolepisPant et al. 1995isa
detached € ongate, bisporangiate microsporophyll.
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